A new high-quality set of orbital parameters for the O-type spectroscopic binary HD 93205 has been obtained combiningéchelle and coudé CCD observations. The radial velocity orbits derived from the He ii λ4686Å (primary component) and He i λ4471Å (secondary component) absorption lines yield semiamplitudes of 133 ± 2 and 314 ± 2 km s −1 for each binary component, resulting in minimum masses of 31 and 13 M ⊙ (q = 0.42). We also confirm for the binary components the spectral classification of O3 V + O8 V previously assigned. Assuming for the O8 V component a "normal" mass of 22 -25 M ⊙ we would derive for the primary O3 V a mass of "only" 52 -60 M ⊙ and an inclination of about 55
still remains not well understood. While X-ray emission can arise from the winds of hot single stars, the binary nature of some of them might also contribute to X-ray production through wind-wind collision effects. In general, the ratio between X and bolometric luminosities (Lx/L bol ) seems to be close to 10 −7 for OB stars (Corcoran 1999 ) but the proposed relation exhibits a large scatter. With the aim of addressing some of those problems, in late 1995, the X-Mega collaboration (Corcoran et al., 1999) started observations and analysis of X-ray emission from hot massive stars. Obviously, the Carina Nebula was one of its first selected targets.
In the first paper of this series (Albacete Colombo et al. 2000) we reported the discovery of a new double-lined Otype binary among the members of the open cluster Trumpler 16. Another O-type member of Trumpler 16, HD 93205, is the only O3 V star in the Milky Way known to belong to a c 2000 RAS double-lined binary system (Walborn 1971 (Walborn , 1973 . Although similar systems have been recently discovered in the LMC (e.g. Massey & Hunter 1998; Bertrand, St-Louis & Moffat 1998) , HD 93205 is still the earliest type star in our Galaxy for which an orbital solution is available. This makes this system specially valuable for the mass-luminosity relation for the most massive stars. Conti & Walborn (1976, hereafter CW76) classified the binary components of HD 93205 as O3 V+O8 V and presented the first radial velocity orbit for this system, deriving a period of 6.0810 ± 0.0007 days and minimum masses of 39 and 15 M⊙ respectively. They found a highly eccentric orbit (e = 0.49) which also suggests that this system is extremely young, with both components very close to the ZAMS. Subsequent radial velocity studies by Levato et al. (1991) and Stickland & Lloyd (1993, hereafter SL93) essentially confirmed the preliminary results by CW76.
The first observational efforts aimed to the search of photometric variability in HD 93205 (van Genderen et al. 1985a (van Genderen et al. , b, 1989 showed only marginal evidence for light variations. Then, Antokhina et al. (2000) found clear phasedependent variations with full amplitude ∼ 0.02 mag. in visual light. These are probably related to tidal distortions rather than eclipses, leaving room for a wide range of possible orbital inclinations, 35
• < i < 75 • , with most likely value i = 60
• . The relatively low values derived for the minimum masses of the binary components also support the idea that the inclination is not very high.
Several studies considered the mass ratio (q ∼ 0.4) of the HD 93205 binary system to be "anomalous" (e.g. SL93; Penny et al. 1998 ). This statement is based on the assumption that the secondary, an O8 V star, has a mass of ∼ 25 M⊙, as suggested by both binary star observations (cf. Schönberner & Harmanec, 1995; Burkholder, Massey & Morrell 1997 ) and evolutionary tracks (cf. Schaller et al. 1992) . Then the mass of the O3 V star would be "only" ∼ 60M⊙, much lower than the expected value, based on evolutionary tracks.
Taking into account that HD 93205 is, in our Galaxy, the only well studied binary system containing an O3 V-type non evolved component, and in view of the apparent discrepancy between the observed mass ratio and that predicted by the evolutionary models, we decided to perform a new study mainly based on high resolution CCD spectroscopic observations of this key binary system. Moreover, HD 93205 is, as mentioned above, one of the Carina targets observed in the context of the X-Mega campaign, and a new orbital determination was advisable in order to plan and interpret the X-ray observations.
OBSERVATIONS
The present study is the result of a collaboration in which several data sets were obtained at three different southern observatories, using 4 telescopes and 5 spectrographs. Table 1 lists details of each instrumental configuration.
Thirty-nine CCDéchelle spectra of HD 93205 were obtained at the Complejo Astronómico El Leoncito ¶ , Argentina (CASLEO) between 1995 and 1999 with the 2.15-m Jorge Sahade Telescope. We used a REOSCéchelle Cassegrain spectrograph and a Tek 1024 × 1024 pixel CCD as detector to obtain thirty-five spectra in the approximate wavelength range 3500 to 6000Å, at a reciprocal dispersion of 0.17Å px −1 at 4500Å. Fouréchelle spectra of HD 93205 were obtained at CASLEO in January 1995 with the configuration described above but binning the CCD by a factor 2. Four additional observations were obtained at CASLEO with a Boller & Chivens (B&C) spectrograph attached to the 2.15-m telescope, using a PM 512 × 512 CCD as detector, and a 600 l mm −1 diffraction grating, yielding a reciprocal dispersion of 2.5Å px −1 . Sixteen CCD spectra of HD 93205 were obtained at the European Southern Observatory (ESO) in Chile. Six of them were gathered with the B&C spectrograph attached to the 1.5-m telescope, at a reciprocal dispersion of 0.6Å px −1 covering the wavelength region from 3850 to 4800Å. The detector was a thinned, UV flooded CCD (ESO ccd#39) and the spectral resolution as measured from the FWHM of the lines of the helium-argon calibration spectra was 1.1Å. Ten spectra were obtained with the 1.4-m Coudé Auxiliary Telescope (CAT), using the Coudé Echelle Spectrometer equipped with the Long Camera (LC) in 1997 and the Very Long Camera (VLC) in 1998. The detector used during both runs was a Loral 2688×512 pixel CCD with a pixel size of 15 µm × 15 µm. The effective resolving power as derived from the FWHM of the lines of the ThAr calibration exposures was 70000. Typical exposure times were of the order of 30-45 minutes. The wavelength domain was centered at λ 4470Å, and covered a narrow spectral window of 40Å for the LC and 20Å for the VLC.
Nine CCD spectra were obtained with the Cassegrain spectrograph attached to the 0.6-m telescope at the University of Toronto Southern Observatory (UTSO), Chile. These data, obtained with a 600 l mm −1 grating blazed at 4700Å in fist order, cover the blue region of the spectrum at a reciprocal dispersion of 2Å px −1 . Consecutive exposures were combined in order to obtain one radial velocity determination for each observing night, as shown in Table 2 .
The usual sets of bias and flat-fields were also secured for each observing night.
Data from CASLEO and UTSO were reduced and analyzed with IRAF routines, while MIDAS ⋆⋆ software was used for the reductions and analysis of data obtained at ESO.
RADIAL VELOCITIES
One of our goals being the determination of an accurate radial velocity orbit for the HD 93205 binary system, we decided to use only the high resolution CCD observations ¶ CASLEO is operated under agreement between CONICET and National Universities of La Plata, Córdoba and San Juan IRAF is distributed by NOAO, operated by AURA, Inc., under agreement with NSF. ⋆⋆ MIDAS is developed and maintained by the European Southern Observatory c 2000 RAS, MNRAS 000, 000-000 for that purpose. However, all the available spectroscopic observations, either newly obtained or previously published, were used in the analysis, leading to a determination of the period of apsidal motion. Table 2 shows the journal of our low resolution observations. These radial velocities were obtained through simple Gaussian fitting to the observed He i and He ii absorption line profiles, considering that the major contributor to the former is the O 8 secondary star, while He ii lines mainly originate in the primary O 3 component. Table 3 presents the journal of our high resolution observations. Again, orbital phases were computed with the new ephemeris. We list heliocentric radial velocities measured for He i λ4471.479Å and He ii λ4685.682Å for both binary components. Depending on the degree of blending, we applied simple or simultaneous double Gaussian fitting to the absorption line profiles, in order to obtain the corresponding radial velocities. We selected these two lines for the radial velocity calculations, because they lie in a region of the CASLEOéchelle spectra where highest S/N occurs. The He ii line was better observed in the primary than in the secondary component, while the reversal is true for the He i line. In addition, He i 4471Å is the only spectral line present in the CAT data set. For those cases where no double lines were observed, we attributed the He ii line to the O3 V primary and the He i line to the O8 V secondary components, respectively. Figure 1 displays the regions containing He ii 4686Å and He i 4471Å absorption lines in several CASLEO high-resolutionéchelle spectrograms at four different phases of the binary period, illustrating the contribution of both binary components.
The stability of the radial velocity system for the CASLEOéchelle data was checked in two ways: a) by radial velocity measurements of nebular emission lines
, and H i) present in the spectrum of HD 93205; and b) by measurement of several spectra of the constant radial velocity star HR 2806 for which we obtained a mean heliocentric radial velocity of 26 ± 1 km s −1 (s.d.) in ex- García et al. 1998) . A typical internal standard deviation for our measurements of the radial velocity of HR 2806 is 4 km s −1 .
ORBITAL ELEMENTS AND THEIR DISCUSSION

The radial velocity orbit
The first determination of the orbital period of HD 93205 was performed by CW76, with a value of P = 6.0810±0.0007 days. Subsequent determinations by Levato et al. (1991) and SL93 gave values of P = 6.08071 ± 0.00007 and P = 6.08081 ± 0.00007 days, respectively, using all the radial velocity data available for the primary star at that moment. However the best period found by SL93 to fit the IUE data is P = 6.0821 ± 0.0004 days. These authors also mention a possible apsidal motion with a period of about 400 years, but the data then available were not enough for a conclusive result. Apsidal motion changes the shape of a binary's radial velocity curve (in the elliptical case) when observed at different epochs. This effect in the orbit of HD 93205 is illustrated in Figure 2 where each curve represents the best fit to the radial velocities of HD 93205 obtained during different years since the discovery of its binary nature, namely, CW76, Levato et al. (1991) , SL93, data from UTSO (this paper, 1995), CASLEO and ESO data (this paper, 1997 -1999) . We ploted each data set using the ephemeries derived from the last set (1997 -1999) .
In principle, apsidal motion also precludes the successful determination of the orbital period of a binary with the usual simple period searching techniques applied to radial velocity data gathered over several years. The fact that the various datasets have quite different qualities adds more confusion to this point. After some trials, which comprised the application of the Lafler & Kinman (1965) method and several subsequent modifications of it, e.g. Cincotta, Méndez & Núñez (1995) , we concluded that we cannot attain, for a simple determination with constant orbital parameteres an accuracy higher than 0.0004 day for the period. We therefore adopted for the following calculations the most probable period derived from the high resolution datasets, namely 6.0803 ± 0.0004 days.
We used for the determination of the radial velocity orbit of the HD 93205 system the Heii 4686 and Hei 4471 lines of both binary components measured on the high resolution observations listed in Table 3 . The orbital elements were obtained using a modified version of the code originally written by Bertiau & Grobben (1969) , considering the radial velocity measurements for each binary component independently, or both binary components together.
The resulting orbital elements are listed in Table 4 . Figure 3 shows the observed radial velocities along with the orbital solutions of Table 4 for He i 4471Å and He ii 4686Å separately. Considering that the He ii lines arise mainly in the O3 V primary component and He i is more representative of the secondary, we preformed an orbital solution combining the radial velocities of He ii 4686Å and He i 4471Å for the primary and secondary components, respectively. This solution is presented in Table 4 in the column labeled as combined and in Figure 4 . Previous published solutions obtained by CW76 and SL93 are also shown in the same Table 4 for comparison.
The period of apsidal motion
An inspection of the new data suggests a somewhat lower eccentricity and a considerably larger value of the longitude of periastron ω than those found in previous solutions. While the lower eccentricity probably originates in a better phase coverage of our observations, the change in ω must be due to apsidal motion (as first suggested by SL93). Consequently, we decided to investigate the hypothesis of apsidal motion, calculating orbital solutions for each individual radial velocity data-set obtained over the years since the first determination by CW76. We used the radial velocity data for the primary component only, and adopted for the orbital period and eccentricity our best estimates of P = 6.0803 days and e = 0.37. Table 5 presents the resulting ω for the corresponding data-sets. The variation of ω as a function of time is represented in Figure 5 along with the obtained leastsquare linear fit to those data, yielding an apsidal motion rate ofω = 0.
• 0324 ± 0.
• 0031 per cycle, which corresponds to a period of 185 ± 16 years. The ratio of apsidal to orbital motion (∼ 10 000) is of the same order as observed for other massive binary systems, e.g. ι Ori (Marchenko et al. 2000) , EM Car (Andersen & Clausen 1989) , AO Cas (Monet 1980) . Assuming for the HD 93205 binary system a total mass of the order of 100 M⊙, which seems reasonable considering the spectral types of the components, the expected relativistic contribution to the apsidal motion would be (following Batten, 1973) close toω = 0.
• 004 per cycle. As the observed value is almost 10 times larger, we conclude that the apsidal motion of HD 93205 cannot be accounted for by relativistic Table 4. effects. Tidal and rotational distortions must be the main cause of the apsidal motion in this binary. The possibility that this effect is partially due to interaction with a third body in the system, cannot be ruled out. But if present, such a third body should probably be massive enough to be detected spectroscopically, which is not the case.
The mass ratio q and the spectral classifications of the binary components
We now consider the mass ratio (q). Our new value confirms those obtained in previous investigations, as seen from the Note: ∆T stands for the duration, counted from T , from the beginning and to the end, of each data-set. Vertical error bars correspond to the errors obtained for each ω considering a fixed eccentricity (e = 0.37) derived in the orbital solution from radial velocities measured in our high-resolution spectrograms. The dotted line is the least-square fitting with a slope of 0.
• 00533 ± 0.
• 00051 per day (0.
• 0031 per orbital cycle).
coincidence (within the corresponding error bars) of the derived radial velocity semiamplitudes for both components. As pointed out by Penny et al. (1998) , the mass ratio of HD 93205 is the most problematic parameter for this binary system because it results in a surprisingly low mass of 51 − 58 M⊙ for the primary O3 component when a reasonable value (around 22 − 25 M⊙) is adopted for the secondary O8 component (in such a case the orbital inclination would be 57
• − 54
• thus excluding the possibility of detecting photometric variations due to eclipses, as also pointed out by Antokhina et al. 2000) . The suggestion by SL93 that a somewhat earlier spectral type for the secondary component would help to solve this problem, is ruled out by Penny et al. (1998) and also by a careful analysis of our high resolution data. In fact, we inspected eachéchelle observation in our data-set looking for changes in the spectral types of the binary components. For the secondary component, we confirm the O8 V spectral classification assigned since the beginning by CW76, even though slight changes, whose phase-dependence is unclear, might occur (as can be barely seen in Figure 1 ). Those changes could be related to the Struve-Sahade effect (Howarth et al. 1997 ) but, since the lines of the secondary component are considerably affected by dilution from the higher continuum of the primary component, their S/N in our data is not high enough to ensure the detection of equivalent width variations. Consequently, we are persuaded to keep the O8 V spectral classification as most representative of the secondary component of the HD 93205 system.
Regarding the primary O3 V star, we notice that He i 4471Å is present in its spectrum, but, as pointed out by Walborn (1999) this fact does not suffice to assign a cooler spectral type to the star, because faint He i lines are also present on spectra of other O3 stars, for instance, HDE 303308 observed with the same instrumental set-up, a fact also mentioned by Walborn & Fitzpatrick (1990) .
We also searched the IUE database and retrieved all the available observations of HD 93205, along with those corresponding to HDE 303308, HD 93250, HD 46223 and HD 96715 presented as O3 V((f)) and O4 V((f)) prototypes in the atlas of ultraviolet spectra by Walborn, NicholsBohlin & Panek (1985) . A thorough confrontation among those ultraviolet spectra showed that the ratio of the stellar wind profile of O v 1371Å, to the O iv doublet at 1339 − 1343Å is even higher in the spectrum of the primary component of HD 93205 than in the spectra of HDE 303308 and HD 93250, both classified as O3 V((f)), (see Figure 6 ). Since this ratio is definitely higher for the O3 V than the O4 V standard stars (see Walborn et al. 1985) we conclude that it brings more evidence in support of the classification of the primary component of HD 93205 as O3 V.
We also noticed that the feature at 1751Å does not share the binary motion of HD 93205; thus, it is probably domi- nated by an interstellar line that blends with the N iii 1751Å absorption line, used in the above mentioned atlas as a discriminant between spectral types O3 and O4. This feature was latter identified as is Ni ii 1751.9Å by Walborn (1999) who also finds that both 1748Å and 1752Å N iii lines are weaker in the O3 spectrum than in other O-type stars, then allowing the interstellar Ni ii line to dominate.
After reviewing the spectral classification of the binary components of HD 93205 we confirm, based on all the available material, the spectral types of O3 V and O8 V assigned earlier, with the suspicion of slight variations not larger than one sub-class in the secondary spectrum. This leaves us again with the problem of explaining a mass ratio incompatible with present stellar evolutionary models (e.g. Schaller et al. 1992 ).
Position of the binary components in the HR-Diagram
Once the spectral classification of the binary components is confirmed, we can use the photometric information in order to place HD 93205 on a theoretical Hertzprung-Russell Diagram (HRD), M bol vs log T eff . We adopt for HD 93205 the distance modulus obtained by Massey & Johnson (1993) for Trumpler 16 (V0 − MV = 12.55). These authors give for HD 93205 an intrinsic visual magnitude V0 = 6.48 (using EB−V = 0.40 and R = 3.2). In order to derive individual bolometric magnitudes, we need an estimate of the visual luminosity ratio of the binary components. The luminosity ratio was determined through Petrie's method as described by Niemela & Morrison (1988) . Petrie (1940) demonstrated that the luminosity ratio can be determined through the ratio of the equivalent widths (EW ) of well separated spectral lines in the binary components, compared to EW of single stars of the same spectral types. In order to apply this method, we measured EW of He ii 4686Å, 4542Å, and He i 4471Å in severaléchelle observations at maximum radial velocity separation (near phases 0. p 0 and 0. p 3) for both binary components of HD 93205, and also we performed similar measurements on spectra of HD 93250, (O3 V((f))) and Tr16-22 (O8 V) obtained for comparison at CASLEO with the same instrumental configuration. These EW have typical errors ranging from 0.03 to 0.05Å. A summary of the measured EWs is presented in Table 6 , along with EW determination from Mathys (1988) for HD 93250 and HD73882 (O8 V). With this information we derived luminosity ratios, L(O8 V)/L(O3 V) of 0.47±0.22, 0.24±0.06, and 0.22±0.06, using He i 4471Å, He ii 4542Å, and He ii 4686Å, respectively. The large relative error in the luminosity ratio derived from the EW of He i 4471Å originates in the faintness of this line in the O3 V spectrum. We then decided to adopt for the luminosity ratio of the binary components in HD 93205, the average of the ratios obtained from the two He ii lines, namely 0.23 ± 0.06. This value is lower than 0.4 determined by Howarth et al. (1997) from cross correlation of IUE data and also lower than 0.33 visually estimated by CW76 from photographic spectra.
With the above determined luminosity ratio, we obtained V0 = 6.70 for the primary and V0 = 8.30 for the secondary, resulting in visual absolute magnitudes MV of −5.87 and −4.32 respectively. With T eff , and bolometric corrections (BC) corresponding to the spectral types (Vacca, Garmany & Shull, 1996) , we get M bol (O3V)= −10.41 and M bol (O8V)= −7.87, and log T eff (O3V)=4.71 and log T eff (O8V)=4.58 which places the binary components of HD 93205 very near the evolutionary tracks of an 85 M⊙ ZAMS star and a 27 M⊙ star (slightly above the ZAMS) respectively, according to Schaller et al. (1992) . The calibration of T eff and BC of Schmidt-Kaler (1982) would place the binary components on the evolutionary tracks corresponding to 100 M⊙ and 25 M⊙, respectively. These results are obviously inconsistent with the observed mass ratio. No matter which calibration we choose, the O8 V component appears near the evolutionary track of a 25 M⊙ star, showing quite good agreement between masses derived through the observation of eclipsing binary systems and numerical evolutionary models of single stars, while the O3 V star will always appear above the 85 M⊙ track, a value considerably higher than those corresponding to the observed mass ratio (q = 0.42), which would imply 52 − 60 M⊙.
THE X-RAY LIGHTCURVE OF HD 93205
Since HD 93205 is an eccentric binary with a massive companion, it is a good candidate to show X-ray emission due to wind-wind collisions (in addition to intrinsic emission which may be associated with instabilities in the winds of each star). In a massive binary, the wind from the primary star collides with the wind or surface of the companion, producing hot shocked gas which emits thermal X-rays. In an adiabatic shock, the X-ray luminosity varies as 1/D (Stevens, Blondin & Pollock 1992 , Usov 1992 , where D is the separation between the two stars. An eccentric binary like HD 93205 should also show phase-locked emission variations in which the X-ray flux is maximum at periastron and minimum at apastron (though in systems in which the colliding wind shock is eclipsed by the stellar wind, the observed flux variations are modulated by wind absorption). For HD 93205, e = 0.37, so that the expected ratio of the flux at periastron to the flux at apastron is fperi/fap ≈ (1 + e)/(1 − e) ≈ 2.2. The actual variation may O8 V 0.18 ± 0.03 0.11 ± 0.03 0.11 ± 0.03 2 1. Mathys (1988) 2. This paper Figure 7 . H-R diagram of the binary system HD 93205, representing the primary O3 V component with a black star, and the secondary O8 V with a white star. Continuous lines are solar metallicity evolutionary tracks from Schaller et al. (1992) and black dots a million year isochrone.
be smaller than this due to contamination by X-ray emission intrinsic to the winds of the component stars. ROSAT PSPC observations (Corcoran 1995) clearly showed that HD 93205 is a significant X-ray source, though in the PSPC image HD 93205 is blended with emission from HD 93204, which lies about 20 ′′ to the southwest. A deep ROSAT HRI pointing obtained by the XMEGA group resolved the emission from HD 93205 and HD 93204, and showed that HD 93204 is about 30% fainter in the ROSAT band than HD 93205. In the resolved HRI image, the average net count rate of HD 93205 is about 0.012 HRI cts s −1 . Assuming a Raymond-Smith type spectrum with kT = 1.0 keV and NH = 3 × 10 21 cm −2 (typical of other stars in the Carina Nebula), this corresponds to an observed flux of 3.2 × 10 −13 ergs cm −2 s −1 and an absorption-corrected flux of about 6×10 −13 ergs cm −2 s −1 in the broad ROSAT band, 0.2 -2.4 keV. This corresponds to an unabsorbed luminosity Lx = 8 × 10 32 ergs s −1 assuming V0 − MV = 12.55. If the total system bolometric luminosity is L bol ≈ 1.3 × 10 6 L⊙, then Lx/L bol ≈ 10 −7 , similar to the ratio for single O stars. Thus the average luminosity shows no clear evidence of excess X-ray emission produced by wind-wind collisions.
Another indication of the importance of colliding wind emission is X-ray source variability, since single O stars in general do not vary greatly (Berghoefer et al. 1997) , while colliding wind sources should show phase-dependent X-ray variations. A ROSAT PSPC lightcurve of the star was obtained by Corcoran (1996) , but this lightcurve showed little significant variability. Much more X-ray data is currently available in the ROSAT archives, so in order to re-examine whether HD 93205 shows any phase-locked X-ray variability, we extracted X-ray lightcurves for HD 93205 from archived PSPC and HRI observations (excluding datasets in which HD 93205 was more than 20
′ from the center of the ROSAT field, to avoid complications due to vignetting and due to blending with nearby sources). We used both PSPC and HRI pointings, since both instruments are somewhat complementary: the PSPC provides greater sensitivity, though the observations suffer more from contamination by HD 93204; the HRI has poorer sensitivity than the PSPC but does not suffer as much from source contamination. Table 7 lists the available ROSAT data we used (those beginning with "rh" indicate HRI data, those with "rp" PSPC data), the observer, and the exposure time in seconds.
For each dataset we extracted source lightcurves in 512 second bins from a circular source region of about 45
′′ radius for the PSPC and about 12 ′′ radius for the HRI centered on HD 93205. We extracted background lightcurves with the same time binning from an apparently blank circular region centered roughly between the X-ray sources η Carinae, WR 25, HD 93129 and HD 93250, of radius ≈ 1 ′ . For each dataset we generated background-subtracted source lightcurves, and then combined the data for each instrument individually and phase-averaged the resulting lightcurves using the "com- bined" ephemeris given in Table 4 . The resulting phaseaveraged PSPC and HRI lightcurves are shown in Figure 8 . Both lightcurves indicate a rise in X-ray flux from HD 93205 near phase=0, i.e. near periastron passage. Though the significance is not high, the similarity in phasing and amplitude of the HRI and PSPC lightcurves suggests that at least some of the X-ray emission from HD 93205 originates in the windwind collision between the O3 star and the O8 companion. The ratio of the PSPC rate near periastron (φ = 0.9) to that at φ = 0.5 is about 1.75. For the HRI lightcurve, the ratio of the flux at φ = 1.08 to that near φ = 0.5 is about 1.70. Both the PSPC and HRI lightcurves show a level of variability which is near that expected from a colliding wind model where the X-ray flux varies as the inverse of the stellar separation.
SUMMARY AND CONCLUSIONS
We have presented a new and improved determination of orbital elements for the HD 93205 binary system based on high resolution CCD spectroscopy. Our radial velocity orbits yield semiamplitudes of K1 = 133 km s −1 and K2 = 314 km s −1 for the primary and secondary binary components, respectively. These values are in the range of the previous determinations (within the error bar intervals), and therefore they confirm the mass-ratio q of 0.42. We have revised the spectral classification of both binary components using our optical spectra and archive UV IUE observations concluding that the O3 V + O8 V spectral types assigned by CW76 are appropriate, but not excluding the possibility of a slight "Struve-Sahade effect" (as suggested by Howarth et al. 1997) . The luminosity ratio of the binary components, estimated from our CCD spectra through Petrie's (1940) method, results in L(O8V)/L(O3V) = 0.23. Combining this luminosity ratio with the published photometry and log T eff and B.C. derived from the spectral types, we place the binary components of HD 93205 on a theoretical HRD, finding that the O8 V component lies on the evolutionary track of a 25 − 27 M⊙ star, and the O3 V component lies between the tracks corresponding to 85 − 100 M⊙. This would result in a mass-ratio q = 0.25 − 0.32, in obvious disagreement with q determined from the radial velocity orbit.
From studies of massive binary systems it is well established that the mass of an O8 V star is close to 22 − 25 M⊙ (e.g. EM Car, Solivella & Niemela 1986 , Andersen & Clausen, 1989 ; HH Car, Mandrini et al. 1985 , Schönberner & Harmanec 1995 . Assuming this "normal" value of ∼ 22−25 M⊙ for the mass of the secondary component of HD 93205, we obtain, through the determined mass ratio, 52 − 60 M⊙ for the O3 V primary component, considerably below the mass value predicted by the evolutionary models. Since HD 93205 is the only double-lined binary system containing an O3 V component for which a radial velocity orbit is available at present, it is not possible to make any comparisons, but the lack of other mass determinations exceeding 60 M⊙ and our estimate for the mass of the O3 V component just obtained, seem to be significative clues indicating that the derivation of masses for hot stars based on the comparison of observed luminosities with numerical evolutionary tracks might lead to a significant overestimate. This seems to support the so-called "mass discrepancy" between masses derived via evolutionary models and those inferred from observations (mainly spectroscopic), first studied by Herrero et al. (1992) . In a recent paper, Herrero, Puls & Villamariz (2000) showed that this discrepancy (while solved for many cases with the use of new model atmospheres and evolutinary tracks) still holds for objects with low gravities, which is probably not the case of HD 93205. In another recent paper, Meynet & Maeder (2000) have analysed the effect of rotation on stellar evolutionay models. These authors state that most part of the mass discrepancies for massive stars might be solved through the use of rotating models in the determination of the evolutionary masses. However, they find that the effect of rotation should be negligible for objects with high gravities (and then, early evolutionary stage). This is probably the case of HD 93205, which is a member of a very young open cluster and does not exhibit traces of evolution on its spectrum (for example, Heii 4686Å is seen as a deep absorption, like in stars near the Zero Age Main Sequence). Moreover, the projected rotational velocities of HD 93205, as found by Howarth et al (1997) are 135 km s −1 and 145 km s −1 for primary and secondary, respectively. With an inclination of 54
• -57
• the actual rotational velocity of the primary component would be 161 -167 km s −1 , which is not a very large value. The Carina Nebula, where HD 93205 is immersed, harbours many massive binaries. Among them we mention WR 22, a remarkable Wolf-Rayet binary system containing the most massive WR star known at present in a binary. Recently, Schweickhardt et al. (1999) derived masses of 55±7 M⊙ and 21±2 M⊙ for the WN7ha and O8-O9.5 III-V binary components of WR 22. The similarity between these mass values and those estimated for HD 93205 is so striking that we wonder if both systems represent somewhat different evolutionary stages of the same kind of massive binary systems. Even nearby η Carinae may be a binary with components of 'only' ∼ 70 + 70M⊙ (Damineli, Conti & Lopes, 1997) . While the final jury is still out, we suspect that well separated, unevolved binaries like HD 93205 provide the most reliable technique for determining stellar masses, relying on a minimum of assumptions compared to most other techniques. Hence, we are led to speculate that there are still serious problems of overestimation of the masses of massive stars, based on both evolutionary and spectroscopic methods based other than on Keplerian orbits, that become progressively worse for the higher masses.
We have also found that HD 93205 presents fast apsidal rotation with a period of 185 ± 16 years mainly due to tidal forces. In a forthcoming paper (Benvenuto et al. 2000) we will try to use this new determination to find an independent estimate of the masses of the binary components of HD 93205.
While the total X-ray emission of HD 93205 results in a ratio Lx/L bol simlar to that observed in other O-type stars, the X-ray lightcurve shows a rise in X-ray flux near periastron passage probably due to wind wind collision effects. This effect is present in both PSPC and HRI lightcurves, and the observed ratio of the flux at periastron to the flux at apastron is about 1.7.
